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Abstract of JP 2001331933 (A) 
PROBLEM TO BE SOLVED: To suppress the 
peeling of a film in a magnetic disk device using a 
glass substrate. SOLUTION: A glass substrate is 
irradiated with plasma in an electron beam 
excitation type plasma device and contaminants on 
the glass substrate are removed using a gaseous 
argon-oxygen mixture under 0.4-2.7 Pa pressure of 
gas in plasma discharge. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A manufacturing method of a magnetic recording medium which forms a thin film 
magnetic recording medium in a glass substrate continuously after plasma irradiation according a 
pressure of argon oxygen mixed gas to an electron-beam-excitation type plasma device at the 
range of 0.4 to 2.7 Pa. 

[Claim 2]A manufacturing method of the magnetic recording medium according to claim 1 with 
which the aforementioned argon oxygen mixed gas is characterized by an oxygen density being 
10 to 70 volume percent. 

[Claim 3]A manufacturing method of the magnetic recording medium according to any one of 
claims 1 to 2 which the aforementioned thin film magnetic recording medium carries out 
continuation membrane formation of a precoat film, a ground film, a magnetic film, and the 
protective film at a glass substrate, and is characterized by things. 

[Claim 4]A glass substrate cleaning method which carries out plasma irradiation according a 
pressure of argon oxygen mixed gas to an electron-beam-excitation type plasma device at the 
range of 0.4 to 2.7 Pa to a glass substrate. 

[Claim 5]The glass substrate cleaning method according to claim 4, wherein an oxygen density of 
the aforementioned argon oxygen mixed gas is 10 to 70 volume percent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In the thin film magnetic disk using a workstation, the magnetic recording 
medium used for the magnetic disk drive used as an external storage of a personal computer, 
especially a glass substrate, this invention relates to the manufacturing method which reduces 
the defect of a substrate reason. 

[0002]It is widely related with the surface cleaning-ized method of the glass substrate for 

laminated thin films. 

[0003] 

[Description of the Prior Art]Now, the magnetic disk (it is hereafter considered as a "disk") 
which used the thin film magnetic recording medium, i.e., a lamination magnetic thin film, is widely 
used as a recording medium of a magnetic disk drive, a general structure of the disk is ** which 
provided the lamination magnetic thin film, for example, a precoat film, the ground film, the 
magnetic film, and the protective film on the nonmagnetic substrate, and made lubricating film 
adhere on it. 

[0004]In the improved efficiency of a magnetic disk drive, since a lot of information is saved 
more at stability, high-recording-density-izing and high-reliability-ization are an important 
problem. In order to attain high recording density-ization, it has high coercive force, and 
improvement in the recording characteristic of the magnetic head (it is hereafter considered as a 
"head".) which can respond to this is aimed at using the disk which consists of a magnetic film 
of a low noise, and the method of making the space between a disk and a head small is adopted 
further. 

[0005]By making the space of a disk and a head small, a possibility that a disk and a head will 
contact becomes high. Therefore, when contamination like a particle foreign matter or an organic 
thin film exists on a substrate, it falls because of contamination of the adhesion power of a 
precoat film and a substrate laminated on it, and a possibility of exfoliating in the interface of a 
precoat film and a substrate by contact of a head and a disk surface increases. 
[0006]Therefore, in order to secure the high-reliability of a disk in accordance with high- 
recording-density-izing, raising the adhesion of a precoat film and a substrate needs to remove a 
hindrance factor like a particle foreign matter or an organic thin film from on a substrate 
importantly therefore. 

[0007]Now, although the mainstream of the construction material of a substrate plates a nickel 
phosphorus to aluminum, the disk which uses the glass substrate which strengthened the surface 
as high recording density-ized correspondence is also increasing. 

[0008]The common sectional view of a disk which manufactured using the glass substrate which 
carried out surface strengthening treatment is shown in drawing 2 . The disk usually indicated 
only one side to this figure, although the cascade screen is arranged centering on the glass 
substrate 1. 

[0009]The manufacturing process of this disk is as follows. First, the precoat film 2 of a cobalt- 
chromium alloy, the ground film 3 of a chromium alloy, the magnetic film 4, and the protective 
film 5 are formed to the washed glass substrate 1 by a sputtering method, lubricant is applied to 
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it, and the lubricating film 6 is formed. 

[0010]Thus, after a disk is manufactured, the disk which passed the head flying height of a disk 
and an error number inspection (henceforth "the final inspection within a process") is built into a 
magnetic disk drive. 

[0011]One of the magnetic disk drive inspections conducted after disk inclusion has a random 
seeking examination. This examination carries out random seeking of a head for a long time, after 
it rotated the disk and the head has surfaced, and it inspects the existence of lead write-error 
generating. When this inspection is conducted for about 100 hours, the defect that the error part 
which was not able to be detected by the final inspection within a process of the disk is 
detected may occur. 

[0012]When this defect observed the error part about the disk by which it was generated, what 
the lamination magnetic thin film carried out total-layers lack, and the substrate has exposed, 
and a film were as ******, but that in which the film has blistered as a whole was checked. A 
glass substrate will be exposed if this portion that has blistered is ground against a needle tip. 
From this, having generated film peeling in the interface of a glass substrate and a precoat film 
was checked. 

[0013]The size of this film peeling is as small as diameter phi5-50micrometer, and there is a 
trace that the head slid in that film peeling part. The generating is the frequency of about one 
place in a disc face, and does not reach the whole disc face. Therefore, this film peeling is not an 
adhesion defect in the whole field, and there is a local adhesion defective part (it is hereafter 
considered as "a late-coming film peeling part".), and it generates in what the head slid on that 
portion. 

[0014]The result observed and analyzed is described below about this late-coming film peeling 
part. In this case, the film before sliding is the example in which the lamination magnetic thin film 
was carrying out total-layers survival. A substrate uses the Nippon Sheet Glass Gee Dee, Inc. 
soda lime system glass substrate (form H1), Film constitution and thickness are laminated from 
the glass substrate side in order of 22 nm of precoat films (CoCrZr alloy), 25 nm of ground films 
(CrTi alloy), 19 nm of magnetic films (CoCrPt alloy), and 12 nm of carbon protective films. 
[0015]The Auger spectroscopy analysis (it is hereafter considered as "Auger".) performed 
evaluation of the late-coming film peeling part by making into a sample what changed into the 
state where dry etching is applied with argon (Ar) and a precoat film remains to have remained 
slightly the portion to which the film has swollen up, without separating. Since this sample 
remained from the precoat film thoroughly even to the carbon protection film, there is no 
contamination from the head to the interface which separated, etc., and analysis of the 
substance used as a cause can be performed by using Auger in whom the elemental 
microanalysis of a pole surface about several nanometers deep is still more possible. 
[0016]The measurement result by Auger is shown in drawing 3 . DKI-670 by ULVAC phi 
incorporated company was used for Auger equipment. It turned out that many F (fluoride) and C 
(carbon) are seen compared with a portion without film peeling as for the portion into which the 
film separated, and the organic matter of a fluorine system exists. 

[0017]From this observation and analysis, such a generating mechanism of late-coming film 
peeling is presumed as follows. The organic matter of the fluorine system of ultralow volume 
adheres to a glass substrate, on it, a precoat film is formed and an adhesion defect part is 
formed. Since the thickness of the organic matter at that time was not able to be detected by 
the final inspection within a process of the disk, it is presumed to be 15 nm or less. Then, it 
becomes late-coming film peeling by [ with a long head ] carrying out time sliding about an 
adhesion defect part with a magnetic disk drive. 

[0018]Since late-coming film ******** occurred in the interface of a precoat film and a glass 
substrate, it can conclude that it has generated the generation factor within the manufacturing 
process to membrane formation. An example of the manufacturing method of a disk is shown in 
drawing 4 . A glass substrate goes into an evacuation room (henceforth a "load chamber") after 
washing and desiccation, after evacuation, enters after membrane formation on a glass substrate 
continuously at an atmospheric open chamber (henceforth an "unloading chamber") in order of a 
precoat film, a ground film, a magnetic film, and a protective film, and is conveyed after air 
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release to a next step. 

[001 9]A load chamber repeats air release and evacuation and continues production. The nitrogen 
gas which removed particles is introduced in the case of this atmosphere release. When this load 
chamber was investigated, the oil of the fluorine system became oil mist together with nitrogen 
gas, danced near the conveyor conveyed to a load chamber and a load chamber, and was 
presumed that this oil mist adheres to a glass substrate (henceforth "surface organic 
contamination"). This fluorine system oil is made indispensable as lubricant of a film deposition 
system operation part. 

[0020]Usually, in the case of membrane formation by a sputtering method, by heating a substrate 
in the vacuum in front of precoat film membrane formation, surface organic contamination is 
removed and the method of preventing adhesion reduction of a substrate and a precoat film is 
taken. However, since the alkaline metal of a glass component will move to the surface and the 
surface concentration of an alkaline metal will become high if a substrate is heated when the 
construction material of a substrate is glass, It is reported to J.Vac.Sci.Technol.A, volume [ 4th ] 
No. 3, and 532-535 pages (May/June, 1986 5 / June issue) that the adhesion of a precoat film 
and a substrate falls. Surface organic contamination removal of the glass substrate according to 
heating within vacuum devices by this Reason was difficult. 

[0021]The technique of dry etching is in the method of removing such surface organic 
contamination efficiently in the vacuum in front of membrane formation by a sputtering. 
Generating plasma, pulling out ion in an operation of electric field from this plasma, making a 
sample irradiate with this ion, and removing the surface organic contamination of a specimen 
surface with DC discharge, RF discharge, ECR discharge, an electron beam, etc., as a technique 
of dry etching, is generally known. As the control method of making a sample irradiating with this 
ion, the method of applying bias to a sample is common. 

[0022]However, since glass was nonconducing, it was difficult to control the amount of ion 
irradiation by bias. In RF discharge, the controllability of plasma density was bad. Also in such 
nonconducing glass, the electron-beam-excitation type plasma device (hereafter referred to as 
EBEP .) of the description is proposed by JP,S61-290629,A and JP.S63-1 90229.A as a method 
with the controllable amount of ion irradiation, for example. 

[0023]This method controls the potential difference of the ion sheath formed in plasma and a 
sample boundary, and is enabling control of the amount of ion irradiation also in nonconducing 
glass from this. Since plasma is formed cylindrical as a feature of the plasma of EBEP currently 
introduced by above-mentioned JP,S61-290629,A, the density of plasma is high and density 
distribution is in a radial direction as the central part. This has trouble in controlling dry etching. 
[0024]As a method of solving this problem, it is a vacuum, for example. The method of enlarging 
the 36th volume area of the electrode porous part of No. 3 and a 62-64 pages (1993 issue) 
description and the method of using the magnetic shutter of a description for JP.H6-28991 ,A are 
proposed. 

[0025]However, when equipment's becoming large and loading to mass production equipment 
becoming difficult, if area of an electrode porous part is enlarged, and a magnetic shutter were 
used, there was a problem of contamination, such as sputtering from the portion, being expected. 

[0026]Production of the disk in a film deposition system is performed in the cycle of 10 or less 
seconds also including conveyance between chambers for productivity reservation, and 
shortening of this time is desired further. The time which can actually be used for a process 
among this time is 5 or less seconds. The pressure fluctuation about 10~ 4 Pa is repeated from 1 
Pa by pumping of the gas used for a process within a time [ this ]. There is also a problem that it 
must process in the large place of such pressure variation for a short time in surface organic 
contamination removal of a disc substrate. 

[0027]As for EBEP, it is a vacuum to decrease in the gas pressure beyond it, although plasma 
density increases in monotone with pressure build-up in the pressure of 0.026-1 .33-Pa oxygen 
and argon. It is reported to volume [ 36th ] No. 3 and 62-64 pages (1993 issue). Generally plasma 
density and an etching rate have correlation, and the above-mentioned report has suggested 
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also changing the etching rate which used this plasma with change of gas pressure. 
[0028]However, for the quality reservation of a disk which produces pumping in the vacuum 
devices which carry out repeated use in an instant like production of a disk, and improvement, 
even if it changes gas pressure, establishing a process with little change of the etching rate by 
dry etching poses an important problem. 
[0029] 

[Problem to be solved by the invention]This invention the organic pollutant on the glass 
substrate which poses a problem in manufacture of the thin film magnetic disk which used the 
glass substrate, The disk manufacturing method efficiently removed in a short-time cycle is 
aimed at offer ****, without introducing a measure including subordinate problems, such as 
installation of a magnetic shutter, and area expansion of an electrode porous part, in a film 
deposition system. 
[0030] 

[Means for solving problem]For the above-mentioned purpose achievement, this invention 
investigated the cause of the surface organic pollutant by which it is generated within a film 
deposition system in disk production, and found out the method removable under a clean 
atmosphere for the pollutant concerned effectively based on the result. 

[0031]namely, the mixed gas material in which the etching rate to an organic pollutant brings 
about a fixed effect even if it changes gas pressure, using EBEP as an elimination means by dry 
etching and its presentation — further, gas pressure conditions etc. were clarified and this was 
applied. 

[0032]The etching rate was stabilized by making the gas pressure into the range of 0.4 to 2.7 Pa, 
using argon oxygen mixed gas as etching gas in EBEP. By furthermore controlling the oxygen 
density of argon oxygen mixed gas to 10 to 70 volume percent, it could remove by having been 
stabilized for a short time, and the place which can acquire an exceptional effect was found out. 
[0033] 

[Mode for carrying out the invention]The processing amount of the dry etching by <Embodiment> 
1 EBEP and the distribution within a field were evaluated. As EBEP, the Nichimen Corporation 
make (form: EBEP Typell) was used. The outline of EBEP and vacuum devices is shown in 
drawing 5 . Made in Kazu Shinmyo, Inc. (form :VVC130S it is hereafter considered as 
"experimental-model vacuum devices".) was used as vacuum devices. In order to ensure the 
check of organic matter removal as a sample for processing amount evaluation of dry etching, 
the carbon protection film on a disk was used. Composition uses the Nippon Sheet Glass Gee 
Dee, Inc. soda lime system glass substrate (form H1) for a 65-mm board, Film constitution and 
thickness From the glass substrate side to 22 nm of precoat films (CoCrZr alloy). After making 
25 nm of ground films (CrTi alloy), and 1 9 nm of magnetic films (CoCrPt alloy) laminate, 26 nm of 
carbon protection films which evaluate a processing amount as the top layer were laminated (let 
this sample be an "etching sample" hereafter.). 

[0034]Processing amount evaluation of the carbon protection film was performed by the 
ellipsomter by a photograph device company (form: MARY102). The measure point was made into 
a position 21 mm in radius. The voltage of the acceleration power source 17 set the current of 
50V and a cathode power source to 5A. 

[0035]One of the factors which affects etching quantity has an exhaust characteristic of vacuum 
devices. In order to investigate this influence, by gas mass flow regularity, make the ratio of 
valve opening of the conductance adjustment gate 18 change it, and After adjusting the pressure 
of the process chamber 12, It is ****** about investigation about the case where fixed the ratio 
of valve opening of the conductance adjustment gate 18, changed gas volume, and etching 
processing of the carbon protection film is carried out by discharge after adjusting the pressure 
of the process chamber 12 when etching processing of the carbon protection film is carried out 
by discharge. 

[0036]The chamber internal pressure at the time of changing the ratio of valve opening of the 
conductance adjustment gate 18 under gas mass flow regularity (15 cm 3 (Normal) / min) and the 
relation of the etching rate of a carbon protection film are shown in drawing 1 . Oxygen and argon 
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(Ar) mixed gas were used as process gas. The volume ratio of oxygen of the gas is 0 to 70 
volume percent. 

[0037]in this case, in 70 volume percent a pressure increases the etching rate of a carbon 
protection film from the oxygen density 10 to 0.4 Pa in monotone, and it is not dependent on a 
pressure in 0.4 to 2.7 Pa, and it is about 1 law and decreases by the pressure beyond it. 
[0038]The ratio of valve opening of the conductance adjustment gate 18 is fixed to drawing 6 , 
and the chamber internal pressure at the time of changing a gas mass flow (0-100 cm 3 
(Normal) / min) and the relation of the etching rate of a carbon protection film are shown. 
Oxygen and argon (Ar) mixed gas were used as process gas. The volume ratio of oxygen of the 
gas is 0 to 70 volume percent. 

[0039]Also in this case, a pressure increases the etching rate of a carbon protection film from 
the oxygen density 10 to 0.4 Pa in monotone like the result of drawing 1 in 70 volume percent, 
and in 0.4 to 2.7 Pa, it is almost fixed, is not dependent on a pressure, and decreases by the 
pressure beyond it. 

[0040]It is shown that a pressure does not almost have influence of exhaust air conductance in 
the 0.4 to 2.7-Pa range, the result of drawing 1 and drawing 6 does not have it, and the etching 
rate of a carbon protection film is almost constant. 

[0041]Subsequently, etching-rate distribution of the carbon protection film in the pressure (1.0 
Pa), the pressure (0.1 Pa) lower than this, and the high pressure (4.0 Pa) within the limits of this 
was measured. The time base range measured 30 mm in a 3-mm pitch from the radius 15. This 
was repeated every 90 degrees. The oxygen density was made into 70 volume percent, the 
current value 5A of the cathode power source 16, and the pressure value 50V of the 
acceleration power source 17. 

[0042]The result of having compared the relative value when the with the angular position of 0 
degree and a radius position of 21 mm etching rate was set to 1 for comparison of the etching 
rate in each pressure of 0.1 Pa, 1.0 Pa, and 4.0 Pa at drawing 8 is shown in drawing 7 . 
[0043]In 0.1 Pa, the etching rate was about 1 .5nm/second, was about 7.5nm/second in 1.0 Pa, 
and was about 3.0nm/second in 4.0 Pa. 

[0044]In 1.0 Pa, it was about -2 to +2%, and the distribution within a field of the etching rate was 
about -6 to +3% of distribution in 4.0 Pa, although distribution of the etching rate of ** arose 
from -25% about +30% in the field in 0.1 Pa compared with the angular position of 0 degree, and 
21 mm in radius. 

[0045]these results have a large etching rate, when mixed gas pressure power is 1.0 Pa — and a 
field — internal division — it is shown that cloth is stable. 

[0046]Even when <Embodiment 2> vacuum sputter device is large-scale-ized, in order to 
investigate whether the stability of the etching-rate distribution acquired in Embodiment 1 
reappears, the etching-rate distribution in the vacuum sputter device used for the mass 
production of a disk was evaluated. 

[0047]EBEP Type II was used as a plasma device. The product (form :250B the following, "mass 
production machine vacuum devices") made by intevac was used as a vacuum sputter device. 
Process conditions are a degree of vacuum of 1.0 Pa (oxygen density 70 volume percent, argon 
concentration 30 volume percent) under discharge, and vacuum abbreviation 10~ 4 Pa under 
conveyance (carrying time 2.2 seconds), and were made into the voltage 50V of the cathode 
power source 16, and the voltage 5A of the acceleration power source 17 for charging-time- 
value 2 seconds. A process is repeatedly carried out in a 9.0-second cycle. 

[0048]The schematic view of mass production vacuum devices is shown in drawing 9 . EBEP was 
carried in the 1st station 20 of 12 stations, and membrane formation by a sputtering was not 
performed at other stations. The etching sample was supplied here and distribution of the 
etching rate was evaluated. 

[0049]A relative value when an etching rate with a 0 degree of angular-positions radius position 
of 21 mm is set to 1 for an etching rate at drawing 1 1 is shown in drawing 10 . the time of 
carrying EBEP in experimental-model vacuum devices, even when these results carry EBEP in 
mass production machine vacuum devices, an etching rate good almost similarly, and the stable 
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field — internal division — it is shown that cloth was obtained. 

[0050]Detection evaluated whether the organic matter of the fluorine system about [ difficult ] 
glass substrate top 15-nm thickness would be removable at EBEP by the <Embodiment 3> disk 
final-inspection process. As a plasma device, EBEP TYPE II was used and experimental-model 
vacuum devices were used as vacuum devices. 

[0051]The oil of the fluorine system used Z-DOL (made by an AUJI monde company). This oil is 
a fluorine system compound similar to the fluorine oil used as lubricant of the film deposition 
system flexible region which identified previously as cause goods of the organic contamination of 
a disk. 

[0052]This fluorine system oil was applied on the carbon protection film of a disk, and that 
thickness was adjusted to 15 nm. Measurement of the thickness of this fluorine system oil used 
FT-IR by NYURIINSUTSURU face incorporated company (form: 60Mi). The spectrum position of 
two points of 1380 cm" 1 was connected to 880 in a straight line, the analytical curve was 
prepared from extinction intensity by having made this into the background, and the amount of 
removal was evaluated from the thickness of the fluorine system oil before and behind 
processing. 

[0053]The conditions of an EBEP process when evaluation sample production is performed are a 
degree of vacuum of 1 Pa of the process chamber 12 under discharge, and charging-time-value 
2 seconds in the process chamber 12. Adjustment of gas concentration was performed to argon 
gas by adding oxygen gas. 

[0054]The current value of the cathode power source 16 when changing an oxygen density, and 
the residue of fluorine system oil are shown in drawing 12 . The pressure value of the 
acceleration power source 17 was set to 50V. This result is more than current value 2A of the 
cathode power source 16 in every oxygen density, and it is shown that removal of 15-nm-thick 
fluorine system oil is possible. 

[0055]The accelerating voltage value of the acceleration power source 17 when changing an 
oxygen density, and the amount of removal of fluorine system oil are shown in drawing 13 . The 
current value of the cathode power source 16 was set to 5A. This result is more than [ of the 
acceleration power source 17 ] pressure value 20V in every oxygen density, and it is shown that 
removal of 15-nm-thick fluorine system oil is possible. 

[0056]As for these results, this invention shows that it is very effective also as a cleaning 
method of a glass substrate. 

[0057]EBEP was carried in <Embodiment 4> mass production machine vacuum devices, and the 
difference in occurrence frequency with late-coming film peeling poor about the disk which 
manufactured by performing EBEP process treatment to a glass substrate, and the disk 
manufactured without performing this process treatment was investigated. 
[Q058]When an EBEP process was performed, first, EBEP was carried in the 1st station 20 of 
mass production vacuum devices, and the film deposition system was carried in other stations. 
The film constitution and each thickness in that case were taken as 22 nm of precoat films 
(CoCrZr alloy), 25 nm of ground films (CrTi alloy), 19 nm of magnetic films (CoCrPt alloy), and 12 
nm of carbon protection films on the Nippon Sheet Glass Gee Dee, Inc. soda lime system glass 
substrate (form H1). The process conditions of EBEP are a degree of vacuum of 1 Pa (oxygen 
density 70 volume percent, argon concentration 30 volume percent) under discharge, and 
vacuum abbreviation 10~ 4 Pa under conveyance (carrying time 2.2 seconds), A process cycle is 
9.0 seconds for charging-time-value 2 seconds on the voltage 50V of the cathode power source 
16, and the voltage 5A of the acceleration power source 17. It built each into 10000 magnetic 
disk drives (the number of disks is three sheets/set) the disk created on this condition, and 
seeking was performed for the head at random for 100 hours. The random seeking examination 
with the same said of the disk manufactured without performing an EBEP process was done. 
[0059]the late-coming film peeling of the disk unit incorporating the disk which performed the 
EBEP process by the above-mentioned examination, and the disk unit incorporating the disk 
which was not performed is poor — generating comparison was carried out. When EBEP was not 
performed, this defect was generated in 97 10,000 Taizhoug, but when EBEP was performed, a 
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result of generating was brought in six 10,000 Taizhoug. It was shown that this result can reduce 
substantially a late-coming film peeling poor incidence rate by introducing an EBEP process. 
[0060]By the above, this invention the organic pollutant of the thin film magnetic recording 
medium which used the glass substrate, i.e., the shape of a glass substrate which pose a problem 
in manufacture of the thin film magnetic disk using a glass substrate, without being accompanied 
by a subordinate problem, It is shown that it is very effective as a disk manufacturing method 
efficiently removed in a short-time cycle. 
[0061] 

[Effect of the Invention]As stated above, this invention is effective in reducing the late-coming 
poor film peeling generated with a magnetic disk drive not less than 90% by introducing the 
above-mentioned EBEP process into a disk manufacturing process. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is a figure showing the process chamber pressure in gas volume regularity, and the 
relation of a carbon protection film etching rate. 
[Drawing 2] It is a magnetic-disk sectional view. 

[Drawing 3] The Auger audit observation of a late-coming film peeling part and a normal section 
is shown. 

[Drawing 4] It is a process flow from washing of a magnetic disk to membrane formation. 
[Drawing 5] lt is EBEP system schematic. 

[Drawing 6] The process chamber pressure in flueing conductance regularity and the relation of a 
carbon protection film etching rate are shown. 

[Drawing 7] The relation between the radius position in 0.1 and 1.0 or 4.0 Pa and an etching rate 
is shown. 

[Drawing 8] The relation between 0.1, and the radius position in 1.0 or 4.0 Pa and etching-rate 
distribution is shown. 

[Drawing 9] It is a mass production machine vacuum-devices schematic view. 

[Drawing 10] The relation between the radius position in mass production machine vacuum 

devices and an etching rate is shown. 

[Drawing 1 1] The relation between the radius position in mass production machine vacuum 
devices and etching-rate distribution is shown. 

[Drawing 1 2] The relation between a cathode current value and a fluorine system oil residue is 
shown. 

[Drawing 1 3] The relation between an accelerating voltage value and a fluorine system oil residue 
is shown. 

[Explanations of letters or numerals] 

1 A glass substrate and 2 [ Protective film, ] A precoat film and 3 A ground film and 4 A 
magnetic film and 5 6 Lubricating film, the anode for 7 plasma production, and 8 The argon gas 
** SU entrance for source plasma, 9 S1 electrode, ten S2 electrode, 1 1 A electrode, and 12 
Process chamber, 13 A process gas feed port and 14 [ A conductance adjustment gate, 19 load 
chambers, and 20 / The 1st station and 21 / The main part of mass production vacuum devices, 
22 unloading chambers. ] A disk and 15 A vacuum exhaust port, 16 cathode power sources, and 
17 An acceleration power source and 18 
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